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This thesis examines how reminders of scarcity influence consumers’ behavior regarding ugly 
food (i.e., edible food which does not meet aesthetic standards). The experiment showed that 
reminders of resource scarcity versus abundance increase the willingness to choose ugly food 
but do not influence the purchase intention and willingness to pay for ugly food. However, the 
increase in willingness to choose is not mediated by an increase in the importance of utilitarian 
benefits nor by a decrease in the importance of hedonic benefits. Thus, other possible mediators 
are suggested. Finally, managerial implications are discussed based on the findings. 
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Worldwide almost one-third of the edible food is wasted (FAO 2019), which is especially 
shocking when compared to the two billion people who do not have regular access to nutritious, 
sufficient and safe food (FAO 2020). Additionally, the sum of the greenhouse gases emitted as 
a result of food wastage would be the third-largest greenhouse gas emitting country in the world 
(WRI et al. 2016) contributing to 8-10% of global greenhouse gas emissions (Mbow et al. 
2019). This is concerning considering the current development path of our environment.  
Food loss and waste is the decrease in quantity or quality of food along the food supply 
chain (FAO 2019). The amount of food waste, which does not include inedible food, can be 
separated into food losses along production and supply chains and wasted food on the retailer 
and consumer level. This thesis will focus on the latter, namely food waste resulting from 
purchasing decisions by consumers, or decisions by retailers that affect consumer behavior, 
which accounts for 35% of total food wastage (FAO 2013). One major reason for the disposal 
of edible food at the retailer and consumer level is that the produce is too ugly (i.e., it physically 
deviates from some norm or does not meet the aesthetic standards). Strict aesthetic requirements 
force retailers to sort out products that do not meet the high-quality expectations in terms of 
their appearance (FAO 2011). Thus, even though neither food quality nor taste is affected, these 
food products end up being wasted.  
Reducing food waste is important, considering that in 2050 we need to feed a population 
of 10 billion in a sustainable way (FAO 2019). As a countermeasure, the United Nations 
dedicated one of the sustainable development targets to food waste with the goal to halve food 
waste on the consumer and retail level until 2030 (United Nations 2015). Therefore, 
researchers, organizations, and companies have been trying to find ways to reduce the 
stigmatization of ugly food and motivate consumers to purchase ugly food. The German 
discount market Aldi, for example, has recently launched his new marketing campaign called 
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“Crooked Things” (in German: “Krumme Dinger”) as part of the initiative “Refresh”, which is 
an EU project to fight food waste (Aldi 2020). Another example is the French retailer 
Intermarché, which launched the advertising campaign ‘Inglorious fruits and vegetables’ in 
2014, promoting imperfect produce and raising awareness about food waste (Intermarché 
2014). Past research also tried to find ways to encourage consumers to purchase ugly food. For 
instance, a previous study has shown that presenting ugly food with an authenticity or a 
sustainability positioning can increase consumers’ quality perception and purchase intentions 
(van Giesen and de Hooge 2019). Moreover, Loebnitz, Schuitema, and Grunert (2015) found 
that by increasing the awareness of food waste issues, pro-environmental consumers might be 
encouraged to purchase abnormally-shaped fruits and vegetables. Mookerjee, Cornil, and 
Hoegg (2019) showed that ‘ugly’ labels can positively affect the purchase of unappealing 
produce. However, research examining the perception of ugly food is still rare. Thus, in this 
research, I aim to contribute to this literature by examining whether a general sense of resource 
scarcity may influence the purchase intention, willingness to pay for and willingness to choose 
ugly food. This research is especially relevant considering the on-going Covid-19 crisis, which 
has triggered a sense of resource scarcity in many people’s mind due to empty shelves and out-
of-stock conditions at local supermarkets.  
I predict that reminders of resource scarcity enhance consumers’ preference towards 
ugly food because resource scarcity has been shown to influence consumers at different stages 
of their consumer decision journey (Hamilton et al. 2018). This is based on the theoretical 
reasoning that reminders of resource scarcity increase the importance of utilitarian benefits (vs. 
hedonic benefits) (Shah, Shafir, and Mullainathan 2015; Sevilla and Redden 2014; Laran and 
Salerno 2013; Cramer and Antonides 2011). While hedonic benefits provide “a pleasant feeling 
to the sense” (e.g., taste) (Hirschman and Holbrook 1982), utilitarian benefits represent the 
healthy and functional benefits provided by the food (Wertenbroch 1998). Food products offer 
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a combination of both utilitarian and hedonic benefits (Loebnitz and Grunert 2018), which 
consumers seek from their purchase (Maehle et al. 2015; Hirschman and Holbrook 1982). 
However, under conditions of scarcity, the most urgent needs capture attention (Shah, Shafir, 
and Mullainathan 2015). Hence, utilitarian benefits, such as reducing hunger, become more 
critical than hedonic benefits, such as appearance and taste. Furthermore, when people look for 
utilitarian benefits, the evaluation is highly cognitive driven (Homburg, Koschate, and Hoyer 
2006). The consumer will focus more on the functional attributes, process information more 
systematically, and subsequently, rely less on short-cut decision-making rules, e.g., the beauty 
premium bias (Aigner, Wilken, and Geisendorf 2019). Hence, appearance loses importance and 
perception of ugly food improves. Moreover, previous research has shown that people shopping 
for utilitarian value are more inclined to respond positively to demand-generated scarcity (Ku 
et al. 2013).  
In this thesis, I will test if a general sense of resource scarcity increases the importance 
of utilitarian benefits and hence, the consumers’ likelihood to choose, purchase, and pay more 
for the ugly food. Being the first to investigate the relationship between resource scarcity and 
the perception of ugly food, I extend the literature on the effects of resource scarcity on 
consumers’ food choice and on ways to reduce food waste. In addition, the results of my study 
provide relevant insights into how and why reminders of resource scarcity influence consumers’ 
attitudes towards ugly food and reveal novel managerial actions to increase the effectiveness of 
food waste reduction actions. 
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2. Literature review 
2.1. Consumers’ food choice  
Generally, consumers choose a food product when it responds to and satisfies consumers’ needs 
(Heldmann 2004). Nevertheless, in reality, consumers’ food choice is influenced by many 
interacting factors, and many researchers have tried to analyze and model the consumer 
decision process regarding food. One of the most prominent integrative frameworks is the 
‘Total Food Quality Model’ from Grunert et al. (1996). Essentially, this model proposes that 
consumers form quality expectations in order to make purchase decisions and then, after the 
first purchase, compare the experienced quality to the expected quality to make future purchase 
decisions (Grunert 2002). Quality expectations are thereby formed based on cost cues and 
quality cues (Steenkamp 1990). Grunert’s model is especially relevant because food choices 
are often based on simple cues like convenience and appearance due to time constraints and 
low involvement (Blaylock et al. 1999; Verbeke 2008). Olson and Jacoby (1972) distinguish 
between extrinsic and intrinsic quality cues. The most common extrinsic quality cues are the 
store setting, price, advertising claims and the brand. Intrinsic quality cues are physical 
characteristics of the product like appearance or shape. For unbranded and unlabeled fresh 
produce consumers have difficulties in forming quality expectations because extrinsic quality 
cues are not appropriate or not available to evaluate the product (Bredahl, Grunert, G., and 
Frewer 1998; Grunert 1997). In this case, consumers rely on visual inspection of characteristics 
such as the color, shape, size and general appearance to evaluate the food product’s quality 
(Sogn-Grundvag and Østli 2009). This finding is supported by Hutchings (1977), who states in 
his research for Unilever that “the first impression of a food is usually visual, and a major part 
of our willingness to accept a food depends on its appearance” (p. 267). On the whole, previous 
research has shown that consumers do base their food choice on its appearance, implying ugly 
food is likely to be less chosen. 
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2.2. The beauty premium effect on food  
The appearance of food is important, but why do consumer reject food when its appearance 
deviates from the standard? Previous research has demonstrated that consumers tend to reject 
unappealing food because of the “beauty premium” effect, i.e., people show negative biases 
toward aesthetically unattractive products, and assign a variety of negative attributions to it 
(Hoegg, Alba, and Dahl 2010; Dion, Berscheid, and Walster 1972). There are different theories 
on why consumers devalue unattractive food. Grewal et al. (2018) argue that merely imagining 
consuming unattractive food acts as a self-diagnostic signal that negatively impacts the 
consumers’ self-perception. Furthermore, unappealing food is judged less tasty, less healthy 
(Chandon and Wansink 2012), and less natural (Hagen 2018). In general, this leads to a lower 
willingness to choose, pay for and purchase ugly food. Because food sellers are well aware of 
consumers’ reluctance to buy ugly produce, they throw away large amounts of food that fail to 
meet aesthetic standards. As a consequence, in Germany, roughly 30% of all carrots and 10% 
of apples never reach the supermarket shelves (Noleppa and Cartsburg 2015). 
2.3. Influence of resource scarcity on consumer’s food choice 
In a nutshell, scarcity can be defined as “a real or perceived threat to the consumer’s ability to 
meet his or her needs and desires due to a lack of, or a lack of access to, goods, services or 
resources” (Hamilton et al. 2018, 533). Generally, scarcity promotes the opposite behavior in 
consumers, making them seek abundance to compensate for the shortage (Cialdini 2001). 
Previous research has demonstrated the effect of resource scarcity on consumer behavior across 
various domains (Aggarwal, Jun, and Huh 2011; Fan, Li, and Jiang 2019; Gupta 2013; van 
Herpen, Pieters, and Zeelenberg 2009). Moreover, Hamilton et al. (2018) show that scarcity 
can influence consumers at different stages of their decision journey. For instance, during the 
initial consideration phase resource scarcity can lead to increased monitoring of the social 
environment (Piff et al. 2012). During the evaluation process, scarcity can reduce the influence 
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of contextual cues (Shah, Shafir, and Mullainathan 2015). When choosing the product, scarcity 
increases the impulsivity (Griskevicius et al. 2013). Lastly, it also influences the consumption 
experience. For instance, consumers get more creative using the product and think about ways 
to use the product beyond the usual function (Mehta and Zhu 2016). Regarding food, past 
research has shown that scarcity leads individuals to consume as much food as possible (Sevilla 
and Redden 2014), and leads consumers to seek and consume food with high calories (Laran 
and Salerno 2013). Considering these findings, it might be that consumers care more about the 
aspect that a food product is supposed to satisfy hunger rather than other less critical aspects of 
food. This is supported by Shah, Shafir, and Mullainathan (2015) who argue that the most 
pressing and most essential needs capture attention under the condition of scarcity. It follows 
that resource scarcity might influence the consumer’s decision journey regarding food in a way 
that it shifts the consumers’ focus to the functional benefits, such as satisfying hunger, when 
evaluating and choosing food products rather than relying on the appearance and the beauty 
premium effect as selection criteria. The evaluation of utilitarian and hedonic benefits of food 
is discussed in the following to evaluate further how resource scarcity will affect the perception 
of ugly food, and more specifically, the beauty premium effect. 
2.4. Evaluation of utilitarian vs. hedonic benefits of food 
Consumer choices are driven by utilitarian and hedonic considerations (Ku et al. 2013; Dhar 
and Wertenbroch 2000), and most products possess hedonic and utilitarian benefits (Hirschman 
and Holbrook 1982). Thereby, the different benefits aim to fulfil different goals. Utilitarian 
benefits represent healthy and functional benefits provided by the food (Wertenbroch 1998), 
fulfil functional needs (Chitturi, Raghunathan, and Mahajan 2008), and are based on the 
fundamental goal to eat to satisfy hunger (Chandon and Wansink 2012).  Hedonic benefits, on 
the other hand, follow people’s desire for pleasure (Dhar and Wertenbroch 2000). In the food 
context, the most important hedonic benefits are taste and appearance, and the most important 
 9 
utilitarian benefits are healthiness, energy supply, and performance improvement (Loebnitz and 
Grunert 2018; Cramer and Antonides 2011). The consumption goals, which are the benefits the 
consumer is looking for in the food product, determine how the product is being processed by 
the consumer (Chernev 2004). The goal of utilitarian benefits is to accomplish a functional task, 
i.e., what the product is supposed to do (Dhar and Wertenbroch 2000), e.g., food is supposed 
to give sufficient energy and nutrients. Hence, the evaluation is highly cognitive driven 
(Homburg, Koschate, and Hoyer 2006). The consumer will focus more on the functional 
attributes, process information more systematically, and subsequently, rely less on short-cut 
decision-making rules, such as the beauty premium bias (Aigner, Wilken, and Geisendorf 
2019). If the salience of resource scarcity increases the importance of utilitarian benefits for 
consumers, hedonic benefits like appearance might become less important. Moreover, 
consumers will rely less on the beauty premium bias. This leads me to conclude that consumers 
might be more likely to choose ugly food because utilitarian benefits become more important 
than hedonic benefits. 
3. Hypotheses  
Altogether, I define the hypotheses as follows: 
H1: When scarcity is salient, individuals will have a higher willingness to choose ugly food 
(H1a), a higher willingness to purchase ugly food (H1b), and a higher willingness to pay for 
ugly food (H1c) 
H2: When scarcity is salient, hedonic benefits become less important (H2a), utilitarian benefits 
become more important (H2b) and utilitarian benefits become more important than hedonic 
benefits (H2c). 
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H3: Individuals have a higher willingness to choose ugly food among prettier alternatives when 
individuals focus less on hedonic benefits (H3a), more on utilitarian benefits (H3b) and more 
on utilitarian benefits relative to hedonic benefits (H3c), 
An overview and the relationship of the hypotheses are in the conceptual framework below:
Figure 1: Overview of hypotheses and their relationships 
4. Study  
4.1. Methodology 
Sample. The sample consisted of 193 participants (N=193) from 11 different countries who 
completed a short survey voluntarily for this study. Participants were randomly assigned to one 
of the priming conditions (scarcity vs. control). The most representative nationality is German, 
representing 85% of the sample (see appendix 1.1.). Of the 160 responses, 69% indicated to be 
female and 31% to be male (see appendix 1.2.). Most participants were between 18 to 25 years 
old, representing 51% of the cases (see appendix 1.3.). Furthermore, 48% of the participants 
are students, and 44% are employed (see appendix 1.3.). 
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Design and Procedure. The study followed a single factor 2 (scarcity vs. control) between-
subjects design. The survey, which was available in English and German, was split into two 
parts (see appendix 2). The first part was used to manipulate the scarcity group’s perception of 
resource scarcity. Following past research (Griskevicius et al. 2013; Jiang, Chen, and Wyer 
2014), participants were first presented with a task to evaluate pictures regarding their 
brightness and clarity. Participants of the scarcity group viewed four photos featuring scenes 
related to resource scarcity (dried landscape with a child trying to get water; empty wallet; 
empty supermarket shelves; plate with little food). The control group was asked to evaluate 
four photos showing different landscapes (e.g., mountains, beach). Then, in a purportedly 
unrelated task, all participants were asked to imagine they were on their weekly grocery 
shopping trip. During this virtual grocery shopping participants needed to do different tasks to 
measure their purchase intention, willingness to pay and willingness to choose, which will be 
described in detail below. For this study, ugly fruits and vegetables were chosen because they 
are typically sold without information about flavor, health benefits or other types of persuasive 
information, which aim at influencing consumers. Furthermore, natural fruits and vegetables 
tend to not look perfect, and large parts are thrown away and wasted (Noleppa and Cartsburg 
2015). The interactive tasks were followed by questions, which were used to measure the 
importance of utilitarian and hedonic benefits for the consumer, the control variables and 
demographics.  
Purchase intention. Participants were told to imagine they are doing their weekly grocery 
shopping and stumble across a new store called “Misfit Foods”. Further, they were told that 
they enter the store because they need to buy a bell pepper. Subsequently, a photo of a bell 
pepper with an abnormal shape was displayed (see appendix 2.4.). Then, based on scales 
developed by Dodds, Monroe, and Grewal (1991), purchase intention was measured. 
Participants needed to indicate on a 7-point Likert scale (1– “Strongly disagree”; 7- “Strongly 
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agree”) to which extend they agree or disagree with the following three statements: “I would 
consider buying this one”, “The likelihood of purchasing this item is very high”, and “I would 
not purchase this food item” (reverse-coded).  
Willingness to pay. After measuring the purchase intention, participants were asked how 
much they would be willing to pay for the depicted, abnormally shaped bell pepper. A reference 
price of 20 cents (average price) was given for one bell pepper. The participants could then 
express their willingness to pay by choosing a price between zero and 50 cents.  
Choice. While the first two measures can show consumers’ attitudes towards ugly food, in 
many cases consumers are exposed to optimal and suboptimal food at the same time. Therefore, 
a choice design including eight food items was built to measure the respondents’ preferences 
when confronted with ugly food and more attractive alternatives. Participants were told to 
imagine that they are in the supermarket with a shopping list (see appendix 2.5.) and need to 
buy four lemons, four carrots, four apples and four eggplants. Because suboptimality can be 
specific for different fruits and vegetables, two different types of fruits and two different types 
of vegetables were included in the choice task. Apple, lemon, carrot and eggplant were chosen 
because these are popular fruit and vegetable types in Germany and Portugal, the two main 
countries, in which the study was conducted. After the introduction, eight images of each 
chosen fruit or vegetable were displayed in randomized order. Four out of the eight food items 
were optimal in terms of appearance, while the other four were suboptimal, only deviating in 
terms of appearance (i.e., being oddly shaped), not in terms of quality. Realistic images of 
lemons, apples, eggplants and carrots with naturally occurring abnormalities were taken from 
an earlier study from Loebnitz, Schuitema, and Grunert (2015) who have asked a commercial 
photographer to design the images so the fruits and vegetables would not deviate in color and 
size but only in their shape. Furthermore, they performed a pretest, which proved that the 
images were perceived as abnormal (Loebnitz, Schuitema, and Grunert 2015). Then, the 
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respondents indicated which four out of the eight fruits or vegetables they choose to put in their 
virtual shopping basket and purchase (given an identical price and quality). The average number 
of chosen ugly items per product was used to calculate the dependent variable choice. 
Importance of hedonic and utilitarian benefits. The importance that consumers attach to 
utilitarian and hedonic benefits was measured by seven items on a 7-point Likert scale (1 - 
“Strongly Disagree”; 7 - “Strongly Agree”). Participants were asked for their reasons to buy 
fruits and vegetables. Taste, appearance and enjoyment are typical hedonic food benefits while 
typical utilitarian benefits include healthiness, giving energy and improving performance 
(Loebnitz and Grunert 2018; Cramer and Antonides 2011). Therefore, the following five items 
were chosen to measure the variable importance hedonic benefits: “because I really like the 
taste”, “because I enjoy eating them”, “because I like how they look” and “because I think they 
are aesthetic”. The other three items were chosen to measure the variable importance utilitarian 
benefits: “because they make me less hungry”, “because they give me energy” and “because 
they give me the nutrition I need”. A first index for importance hedonic benefits was calculated 
as the mean of all hedonic items and used to measure the importance of the hedonic benefits. 
On the contrary, a second index for importance utilitarian benefits, represents the mean of all 
utilitarian items and hence, mirrors the importance of utilitarian benefits. A new variable net 
utilitarian benefits was calculated subtracting the mean of importance hedonic benefits from 
the score of importance utilitarian benefits to examine the relative importance of utilitarian 
benefits vs. hedonic benefits and see if participants attach greater weight to the utilitarian 
benefits. 
Control variables. Finally, differences in individual consumer characteristics and 
preferences were measured. People with high awareness of food waste issues express 
significantly higher purchase intention for ugly food (Loebnitz, Schuitema, and Grunert 2015). 
Moreover, environmental concerns enhance food waste prevention behavior (Katt and Meixner 
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2020). Therefore, environmental concern and awareness of food waste were included as control 
variables. Awareness of food waste was measured based on a scale of Visschers, Wickli, and 
Siegrist (2016), and Loebnitz, Schuitema, and Grunert (2015). The measurement for 
environmental concern was adapted from Wei, Ang, and Jancenelle (2018) as well as De 
Magistris and Gracia (2008). Furthermore, the following variables were included as control 
variables: mood, corona concern, gender, and age. The PANAS-SF, which includes five 
positive and five negative items, was used to assess the average positive and negative mood 
(Watson, Clark, and Tellegen 1988) as seeing the pictures in the scarcity vs. control condition 
might affect participants’ mood differently (see appendix 2.10.). Five items were included to 
measure the concern due to the COVID-19 crisis to control for the effect of the on-going 
COVID-19 crisis (see appendix 2.11.). Furthermore, gender and age were included as control 
variables as they might also influence the dependent variables.  
4.2. Results and Analyses 
Preparation of data. SPSS was chosen as a data analysis software. Twenty cases, in which 
the survey was not completed and missing crucial data, were deleted and excluded from the 
analysis. Missing values in the choice task occurred for all cases because only four out of eight 
fruits or vegetables should be chosen. Therefore, these missing values were recoded to zero as 
choice was dummy coded (Not chosen = 0, Chosen = 1). Scarcity vs. control was also dummy 
coded (Control = 0, Scarcity = 1). Next, an outlier analysis was performed (see appendix 3). 
Only for the variables willingness to pay, importance hedonic benefits, importance utilitarian 
benefits and net utilitarian benefits outliers were found, as observed in the boxplot. However, 
the outliers for importance hedonic benefits, importance utilitarian benefits and net utilitarian 
benefits were not removed since these values did not change the results and did not cause a 
violation of any assumptions for the further analyses. The outliers for willingness to pay were 
also kept in order to preserve the sample size. Items, which were negatively worded, were 
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recoded (Pallant 2007). A reliability analysis was performed prior to the main analysis to verify 
the scales’ internal consistency (see appendix 4). For this, Cronbach’s model was used, which 
is based on the average inter-item correlation. All scales had sufficient reliability (Cronbach α 
roughly equal to 0.70 or above), except the scale for environmental concern (Cronbach α = 
0.50) and awareness of food waste (Cronbach α = 0.60). Cronbach alpha values can be small 
when there are below ten items in the scale as it is the case for the scale for environmental 
concern and awareness of food waste (DeVellis 2003). Thus, the mean inter-item correlation 
was used to verify reliability (DeVellis 2003). The inter-item correlation of the scale for 
environmental concern is 0.32 and for awareness of food waste is 0.34. Hence, it lays in the 
optimal range (0.2 and 0.4) discussed by Briggs and Cheek (1986).  
Manipulation Check. In order to test whether the photos related to scarcity indeed caused a 
feeling of scarcity in the participant’s mind the participants were asked to indicate the extent to 
which they agreed with the following statements: “Food is always available” (reverse-coded), 
“We live in a harsh environment” and “I am sometimes scared that there is not enough food for 
everyone” (scale: 1-“Strongly disagree” to 7-“Strongly agree”). The average of these items 
formed an index of perceived scarcity. Participants of the scarcity group showed higher 
perceived scarcity compared to those in the control group (MScarcity = 4.00 vs. MControl =3.53, F 
(1, 191) = 4.53, p = .04). Thus, providing evidence that the manipulation was effective (see 
appendix 5).  
ANOVA. A one-way between-groups analysis of variance (ANOVA) was conducted to 
analyze the impact of scarcity on the willingness to choose ugly food (H1a), to purchase ugly 
food (H1b) and to pay for ugly food (H1c). The dependent variable purchase intention, 
willingness to pay and choice are continuous variables. The independent variable scarcity vs. 
control is a categorical variable. Prior to analysis, the assumptions of ANOVA were tested, 
including normality and homogeneity of variances. The normality assumption could not be 
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verified using the Shapiro-Wilk-Test (ppurchase intention = 0.00, pwillingness to pay = 0.00, pchoice = 0.00) 
(see appendix 6.1.). However, ANOVA is still considered a robust statistical test (Schmider et 
al. 2010). Homogeneity of variances was asserted using Levene’s test, which showed that equal 
variances could be assumed for the willingness to pay variable (p = .90) but not for choice (p = 
.04) and purchase intention (p = .01). Hence, for those latter two, a Welch’s ANOVA was used 
to compare the means. There was no statistically significant difference in the mean scores for 
purchase intention between participants of the different groups at the p<0.05 level: (MScarcity = 
4.82 vs. MControl =4.73, Welch’s F (1, 185.17) = .12, p = .73) (see appendix 6.2.). There was also 
no statistically significant difference in the mean scores for the willingness to pay between 
participants of the different groups at the p<0.05 level: (MScarcity = 20.73 vs. MControl =19.24, F 
(1, 190) = .86, p = .36) (see appendix 6.3.). However, participants in the scarcity group indicated 
a higher willingness to choose ugly fruits and vegetables than the control group (see appendix 
6.4.). This is represented by a statistically significant difference at the p<0.05 level in choice 
scores for the two groups: (MScarcity = 1.14 vs. MControl =0.82, Welch’s F (1, 182.75) = 6.54, p = 
0.01). 
ANCOVA. In order to control for potential variables, which influence the dependent variable, 
a one-way analysis of covariance (ANCOVA) was performed. This enables to draw a more 
accurate conclusion. The covariates for the ANCOVA included environmental concern, 
awareness of food waste, corona, mood, gender, and age. Prior to analysis, the ANCOVA 
assumptions were verified, including homogeneity of the covariates across the two groups and 
homogeneity of regression slopes. Participants in the scarcity group still indicated a statistically 
significant higher willingness to choose ugly food in comparison to the ones in the control 
group, even when controlling for individual differences: (MScarcity = 1.12 vs. MControl = .85, F (1, 
184) = 5.40, p = .02) (see appendix 7.1.). Environmental concern (p = .027) and gender (p = 
.033) were also significant predictors of choice. Further investigations regarding these effects 
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can be found in the exploratory post-hoc analyses part. There was no statistically significant 
difference at p<.05 in the purchase intention between the groups: (MScarcity = 4.77 vs. MControl = 
4.78, F (1, 183) = .00, p = .99) (see appendix 7.2.). A significant predictor was gender (p = 
.000). There was no statistically significant difference at p<.05 in the willingness to pay 
between the groups: (MScarcity = 20.59 vs. MControl = 19.38, F (1, 183) = .57, p = .45) (see 
appendix 7.3.)  
Mediation Analysis. A serial mediator analysis was conducted to examine whether the effect 
of the independent variable scarcity vs. control on the dependent variable choice was mediated 
by the importance of hedonic benefits, importance of utilitarian benefits, or the relation of them 
both net utilitarian benefits. For all three potential mediators, a separate bootstrap analysis with 
5,000 draws using the Process Model 4 of Hayes (2013) was applied. According to Hayes 
(2013), the coefficient and the p-value are important values that indicate the size and 
significance of the mediator’s effect. If zero lies outside the confidence interval, the indirect 
effect is significant. 
Importance of hedonic benefits was analyzed as a potential single mediator to understand if 
the salience of resource scarcity reduces the importance of hedonic benefits and indirectly 
causes a higher willingness to choose ugly food (see appendix 8.1.). The direct effect, the 
independent variable predicting the dependent variable (X predicting Y) in the presence of the 
mediator, is .32 with a p-value of .01. Hence, the relationship is still significant with the 
mediator present. However, scarcity vs. control has no significant impact on importance of 
hedonic benefits (B = -.10, p = .53) and importance of hedonic benefits has no significant impact 
on choice (B = .03, p = .61). The total indirect effect is -.003 but is not significant as zero is 
included in the confidence interval range (95% CI: - .0235, .0204). 
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Figure 2: Statistical diagram – Mediation model 4 (Hayes 2013) with importance of hedonic benefits as a mediator 
Importance of utilitarian benefits was analyzed as a potential single mediator to understand 
if the feeling of resource scarcity increases the importance of utilitarian benefits and indirectly 
causes a higher willingness to choose ugly food (see appendix 8.2.). The direct effect is .30 
with a p-value of .01. Hence, the relationship is still significant with the mediator present. 
Scarcity vs. control has no effect on importance of utilitarian benefits (B = -.08,  p = .66) while 
importance of utilitarian benefits has a significant impact on choice (B = -.12, p = .02). The 
total indirect effect is - .01 but is not significant as zero is included in the confidence interval 
range (95% CI: - .0622, .0618).  
Figure 3: Statistical diagram - Mediation model 4 (Hayes 2013) with importance of utilitarian benefits as a mediator 
The importance of utilitarian benefits relative to hedonic benefits (Net utilitarian 
benefits) was analyzed as a potential single mediator to understand if the feeling of resource 
scarcity increases the importance of utilitarian benefits over hedonic benefits and indirectly 
causes a higher willingness to choose ugly food (see appendix 8.3.). The direct effect is .32 
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with a p-value of .01. Hence, the relationship is still significant with the mediator present. 
Scarcity vs. control is not a predictor of Net Utilitarian benefits (B= -.02, p= .87) while net 
utilitarian benefits has an effect on choice (B= .0.21, p= .00). The total indirect effect is .01 but 
is not significant as zero was included in confidence interval range (95% CI: - .0287, .0655).   
Figure 4: Statistical diagram - Mediation model 4 (Hayes 2013) with net importance of utilitarian benefits as a mediator 
3.3. Exploratory analysis 
More ANOVAs were conducted to further investigate the influence of different variables on 
participants’ choice and purchasing behavior. An interesting finding was that women were more 
likely to choose ugly food than men (MFemale = 1.11 vs. MMale = .70, F(1, 191) = 9.75, p = .00), 
more likely to purchase ugly food (MFemale = 5.20 vs. MMale = 3.92, F(1, 191) = 20.30, p = .00) 
and have a higher willingness to pay for ugly food (M Female = 21.23 vs. M Male = 17.19, F(1, 
19) = 5.53, p = .02) (see appendix 9). There was no significant relationship between the 
respondents’ country of residence and the choice of ugly food, comparing Germany against all 
other countries (MGerman = .99 vs. MOther = .91, F(1, 191) = .26, p = .61) (see appendix 10). 
Furthermore, participants’ feedback indicated that the difference between the normal and the 
ugly lemon was too minor to notice. Therefore, another ANOVA was conducted to compare 
the choice of ugly food between the groups without considering the lemon. The results showed 
an even more significant difference between the scarcity and the control group (MScarcity = 1.10 
vs. MControl = .74, F (1, 191) = 7.79, p = .00), and again validated that people who feel a sense 
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of scarcity are more likely to choose ugly food (see appendix 11). Another interesting finding 
was that an individual’s environmental concern positively effects the willingness to choose (β 
= .25, p = .00) (see appendix 12). 
4.Discussion 
4.1. Summary of findings 
 
While scarcity did not influence the purchase intention and willingness to pay, participants from 
the scarcity group showed a higher willingness to choose ugly fruits and vegetables than the 
ones in the control group. This was significant even when controlling for individual differences. 
However, the hypothesis that this effect was mediated by the importance of utilitarian and 
hedonic benefits was not supported by the statistical results. As such, the reason for what caused 
the higher willingness to choose ugly food in the scarcity group remains unknown. Therefore, 
hereinafter three potential other mediators are discussed. First, past research has shown that 
scarcity triggers a feeling of urgency (Aggarwal, Jun, and Huh 2011; Gupta 2013) and increases 
the impulsivity (Griskevicius et al. 2013). Perhaps, people from the scarcity group had a higher 
feeling of urgency and were more impulsive, which led to a decrease in the importance of the 
food’s appearance. Hence, they were more willing to choose ugly food. Second, Fromkin et al. 
(1971) mention the possibility that in some situations of restricted availability, social motives 
might arise. Verhallen (1982) argues that altruistic motives cause people not to choose the 
limitedly available alternatives but instead leave it for others. Moreover, resource scarcity 
increases the likelihood of engaging in prosocial and ethical behaviors among those who are 
low in subjective resources (Miller, Kahle, and Hastings 2015; Piff et al. 2010) and increases 
the monitoring of the social environment (Piff et al. 2012).  Furthermore, women, who were 
shown to be significantly more likely to choose ugly food than men, are generally more likely 
to be prosocial and altruistic (Beutel and Mooney 1995). Therefore, the feeling of scarcity might 
have caused the participants to not only choose the good-looking food but also pick some of 
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the ugly food because of altruistic motives. This would also explain why the effect of scarcity 
on purchase intention and willingness to pay was not significant while the effect on the 
willingness to choose was. Lastly, past research shows that exposure to ecological resource 
scarcity can promote an individual’s pro-environmental behavior (Gu et al. 2020), and people 
with pro-environmental self-identities express significantly higher purchase intention for 
abnormally-shaped food (Loebnitz, Schuitema, and Grunert 2015). Furthermore, Katt and 
Meixner (2020) have shown that environmental concerns can have a positive effect on food 
waste prevention behavior. Moreover, the post-hoc analysis showed a significant positive 
relationship between environmental concern and the willingness to choose. Therefore, pro-
environmental behavior could be another potential mediator. 
4.2. Managerial Implications 
Based on these findings, there are considerable managerial implications for managers in the 
food industry. We know from past research that presenting ugly food with a sustainability 
positioning (e.g., ‘Embrace Imperfection: Join the fight against food waste!’) or with an 
authenticity positioning (e.g., ‘Naturally imperfect: Apples the way they actually look’) can 
enhance consumers’ quality perceptions and purchase intentions of those products. While these 
positionings present a good starting point for designing an effective communication strategy, I 
would like to propose further recommendations by answering three questions: What is the 
marketing message, how can the message be transmitted, and where should the message be 
transmitted? Firstly, the message should be that resources are scare because reminders of 
resource scarcity have shown to lead to a higher willingness to choose suboptimal food.  
Secondly, the message can be either transmitted sub-consciously (e.g., showing photos that 
trigger a sense of scarcity such as the ones used in the study), or can be transmitted consciously 
(e.g., displaying clear facts about resource scarcity or people that actively approach consumer 
to raise awareness of resource scarcity). Thirdly, the message should be transmitted not long 
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before the actual shopping to have the best effect on consumers’ behaviors. Ideally, the message 
can be transmitted right before the consumer enters the store or while the consumer shops. 
Additionally, geo-targeting can be used to target customers who will potentially enter the store 
soon. Then, the message can be shown to them, e.g., through ads on social networks. In order 
to achieve a larger impact, managers could incorporate these communication initiatives in a 
bigger campaign around food waste. This can include donating unsold food to charities, 
informing customers how to reduce food waste on social media or enabling customers to sell 
fruits and vegetables in smaller quantities. The potential actions are endless, and as many other 
supermarket chains already have active campaigns against food waste, this is an important 
strategic action to stay competitive and avoid a bad reputation. 
5. Limitations and future research 
This research has certain limitations. First, the sample was comprised mostly of German 
participants. While there was no significant relationship between whether a person was German 
or from another country and the choice of ugly food, having a sample with more diversity in 
terms of nationalities would be beneficial to conclude further country specific managerial 
implications. Second, reminders of resource scarcity did not influence the willingness to choose 
ugly lemons as it was the case for the other fruits and vegetables. Participants’ feedback 
indicated that lemons were too similar in terms of their appearance and that they could 
sometimes not detect the difference between the optimal and suboptimal lemon. Future research 
should ensure that the suboptimal food clearly deviates from the optimal food. Third, the 
scarcity appeal was communicated in an experiment, which generally leads to a lower perceived 
scarcity compared to when scarcity appeal is communicated by salespeople (Verhallen 1982). 
Future research should conduct a field experiment in a supermarket to get more realistic results. 
Fourth, all scales included less than ten items in order to keep the survey reasonably short. 
Moreover, the scales for environmental concern and awareness of food waste had Cronbach’s 
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values below 0.7. Hence, a more comprehensive study should include scales with a higher 
number of items to increase the reliability of the different scales and measures. Finally, future 
research should also investigate potential other mediators, which were discussed in the section 
general findings. For instance, impulsiveness could be measured by taking the time participants 
need to select the fruits and vegetables, or could be measured by the “Impulsive Buying 
Tendency” scale (Weun, Jones, and Beatty 1998). Behavior economic games, such as the 
dictator game, could be incorporated to measure altruistic behavior (Benenson, Pascoe, and 
Radmore 2007). The pro-environmental behavior scale used by Gu et al. (2020) could be taken 
into consideration in order to conduct a mediation analysis, including pro-environmental 
behavior as a mediator. Besides the mediator analyses, the difference in the willingness to 
choose, purchase and pay for ugly food between the different genders is another interesting 
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